Political Economy of famines mainly focusses on political regimes to understand the role of institutions. In this paper, we investigate a broader concept, state legitimacy, and its role on one specific development outcome, famine management. State legitimacy refers to the political history of a country, meaning the embedding of state and society. Using a database of SubSaharan countries observed from 1980 to 2005, we use three empirical strategies: logit on famine occurrence, negative binomial regression and Arellano-Bond dynamic model on the number of years of famines. They all lead to the same results : there is room for a political economy of famine based on an analysis of state. State legitimacy prevents famines, controlling for shocks countries might go through, and controlling for the quality of government.
Introduction
This paper tries to point out the weight of political factors in famines occurrence. Recent developments in the economic literature of famines focus on their political determinants, from the theory developed by Sen (1999) to its empirical investigation (Plümper and Neumayer (2009) [1] , Burchi (2011) [2] ). However, they only deal with one aspect of institutions of a country, that is political regimes. The aim of this paper is to provide a broader view of institutional determinants of famines, based on consideration for state. We use the concept of state legitimacy to understand its impact on famines occurrence, with a complementary view of the role of state and government. We focus on Sub-Saharan Africa for two reasons. First, as argued by Devereux (2000 [3] ), famines are increasingly concentrated in Africa, more precisely in Sub-Saharan Africa. Since the early 1980s, 8 out of the 9 most dramatic famines occurred in Sub-Saharan Africa, accounting 470,000 deaths 1 .
Second, even though the link between crop failures and famines has been relaxed (Devereux and Howe (2002) [4] ), climate change and especially the rise of drought risks in this region of the world increases the risk of famine occurrence, and shed light on the importance of qualitative institutions to prevent and manage famine.
Famines are complex phenomena. A classical definition in economic literature can be found in Sen (1981) [5] : a famine is " a particularly virulent manifestation of starvation causing widespread death". Understanding famines has been an early concern of economists, first of all Malthus (1798) [6] . The early models of famines focus on the gap between food supply and food demand, considering a given technology and a fixed level of cultivable land available. Then, economic reflection on famines shifted to food availability. Sen's major work on poverty and famines (1981 [5] ) impulsed a turning point. Sen first assesses that starvation is a matter of ownership, hence of economic institutions. Ownership is defined by entitlement, and famines are the outward sign of a market collapse. The political economy of famines is more recent. Sen (1999 [7] ) shifted his focus from economic to political institutions, asserting that "democracy prevents famines" through two main channels: free media and multi-parties elections. Sen's work has been discussed, supported by Burchi (2011 [2] ) or criticized by Plümper and Neumayer (2009 [1] ). However, these discussions mainly focus on the form of government -roughly: democracy or autocracy-. In this paper, we We use two measurements of famines: its occurrence and the number of occurrences of famine during the period. Hence, we develop a cross-country analysis of the impact of institutional quality on these dependent variables. Two types of famine-prone shocks are controlled: climatological shocks, represented by the National Rainfall Index, and its standard deviation by country ; political shocks, represented by the occurrence of a civil war. Controlling for these shocks, we measure direct and indirect effect of institutional variables. Political regime quality is represented by an index of democracy. State quality is measured by a dataset developed by Englebert (2000 [8] ) that is state legitimacy. State legitimacy has two dimensions: the horizontal legitimacy is the ethnic fragmentation of the country. Vertical legitimacy is the proximity of the state -as a structure of political power -to the society. To the best of our knowledge, this paper is the first to offer a political economy of famines based on statehood. Moreover, it is the first to use Englebert's dataset on state legitimacy.
On a sample of 36 countries over the period 1980-2005, three empirical strategies are developed.
First, we focus on famine occurrence, using a logit. The outcomes are striking: when significant, the coefficients associated to political variables are strongly negative, meaning that an improvement of institutional quality decreases the likelihood of a famine. Moreover, even though there is a shock, a higher state legitimacy lead to a lower likelihood of famine occurence. Potential endogeneity of civil war is controlled and do not change the results. Second, we focus on the number of years of famine a country goes through. Using a negative binomial model designed for panel data, we obtain the same outcomes than previous: a protective effect of institutional quality, from political regime to state legitimacy. Third, expected temporal autocorrelation of this variable is controlled using an Arellano-Bond estimator. The signs and significance of our coefficients remain identical. Hence, our empirical work definitely support our assumption that a political economy of famines can also be based on statehood consideration. A higher state legitimacy protects individuals against famines, controlling for the quality of its government.
The remainder of the paper is structured as follows. Section 2 reviews existing modelling of famines and offers a political theory of famines based on statehood. Section 3 presents the empirical strategy and outcomes. Section 4 concludes. 3 2 Toward a political economy of famines
Famine as food deprivation

Defining famines
Defining famine is not that simple, and this impacts the empirical analysis of famines. Hence, a survey of the economic concept is necessary.
First of all, the outlines of the concept of famines are changing and that provides a first obstacle to the measurement of famines. Famine involves acute starvation -the lack of body mass for age and height - (Drèze and Sen (1989) [9] ) that differs from chronic starvation -leading to low development of body and lack of height for age. Hence, famines may be defined as "health crisis" (de Waal (1989) [10]), differing from other malnutrition issues. However, as they are complex phenomena, involving multidisciplinary concepts, famines are more often measured by their consequences. De Waal (2000 [11] ) identifies four outcomes, occurring with different intensity in each famine. Social breakdown, that is the dislocation of social networks, for instance by the massive migration following from famines (4) Mortality, that is higher during famines.
Second, even agreeing on a definition of famine, available figures are controversial. As argued by Devereux (2000 [3] ), "surprisingly little is known about the scale of excess mortality in most famines". First, even basic demographics are often unreliable or unavailable in the concerned countries. Therefore, data collected during a crisis are not reliable. Moreover, famine mortality is also due to epidemiological reasons, like epidemics in the relief camps or diseases due to weakness or change of nutritional regimes: malaria, measles and diarrhea are the main killers (Shears (1991) [12]). Relating disease mortality to the concept of famines is not automatic, and the figures of famine mortality might vary from single to double. Devereux (2000 [3] p.6) surveys the estimated mortality in major 20th century famines, and shows that even the mortality of famines accepted as such is still debated. For instance, the mortality of ethiopian famine from 1983 to 1985 is estimated from the lower bound of 590,000 (Africa Watch (1991) [13] ) to the larger bound of 1,000,000 (Kumar 1991 [14] ). Finally, as argued by Devereux and Howe (2004 [15] ), famine definition is still ideologically biaised: "Any definition represents a choice and is therefore more political than technical: rather 4 than being 'found', a definition of famine must be 'agreed'".
A direct implication of this observation is that it is difficult to provide an empirical analysis of famines. In particular, an estimation of the number of deaths or people affected by a famine is unreliable. Therefore, running estimation on it may lead to inaccuracy and over-or underestimation of the impact of parameters. Even though lower in information (as argued by Devereux and Howe (2004) [4] ), a binary consideration famine/no famine is more reliable than an estimation based on famine mortality 2 .
Explaining famines: groundings of the current theories.
The demographic explanation: The first economist modeling famines was Malthus(1798 [6] ), who delimitated the ground for a so-called neo-malthusianism 3 . Demographic explanations of famines define them as the result of food supply limits due to massive increase in the population.
The economic explanation:
Famines as entitlement failures Sen (1981 [5] ) provides an other economic explanation of famines. His main purpose is to discuss the food availibility theory, inspired by Malthus'work.
Sen goes from a commodity approach (food) to an entitlement approach, focusing on the legal right to possess food on the market. His work starts with a paradox: some of the 20th century famines occurred in countries with no food availibility decline. Sen provides a general framework to understand these famines, that is a decline of food access. Hence famines are not related to food availibility but to dispersion of entitlement that is "the set of alternative commodity bundles that a person can command in a society using the totality of right and opportunities that he or she faces" (Sen (1984) [17] ).
According to Sen's analysis, there are four legal sources of food : production-based entitlement comes from what people produce, trade-based entitlement from the trade of physical assets, labor-based entitlement from the fact that agents are entitled with their wage and transfer-based entitlement from formal or informal transfers. Three exchanges conditions determines the entitlement: endowments: ownership over productive resources as well as market prices, production 2 However, our estimation on the count of death has similar behavior that the models presented in this paper. Results available upon request.
3
See Dupâquier (1980 [16] ) for a discussion of the relevance of "malthusianism" qualification 5 possibilities and their use and exchange conditions. These conditions define an entitlement set, that can be represented as an endowment vector x on an exchange entitlement mapping E i (.) 4 . Two situations may lead to starvation: a shift in exchange conditions, or a shift in endowment.
Critiques to the entitlement approach The interest of this approach is its focus on market and institutions. Nevertheless, according to Edkins (2000) [18] , it leaves out the social and political aspects. Devereux (2001[19] ) establishes a more systematic survey of critiques and counter-critiques of Sen's theory. He distinguishes two strands of refutation: reinterpretation or counter-example of Sen's theory. Sen himself admits four limitation of his theory:
• "choosing to starve": food consumption choice might be considered at a household level: there are tradeoff inside the household, leading to starvation of some agents.
• "starvation or epidemics?": famine mortality is more due to migration and diseases than to lack of food entitlement approach focusses on starvation and leaves out the famine mortality issue.
• "fuzzy entitlements": according to Devereux (2001 [19] ), "the notion of entitlement is conceptually and empirically inseparable from an economic system founded on private property and the legal rights associated with exclusive ownership by individuals of assets as commodities" -entitlement approach doesn't hold when considering a system of non-institutionalized rights.
• "extra-entitlement transfers": entitlement approach cannot address "war famines", since "entitlement theory has no place for violence" (de Waal (1990) [11] p. 473).
According to Devereux (2001 [19] ), Sen's theory of entitlement doesn't pay attention to famines as political crisis.
Sen's theory on entitlement failure had a large impact on economic literature (Devereux (2001) [19] ). However, in the beginning of the 1990s, famines are more and more considered as complex emergencies, with multiple factors. Hence, the political frame is defined as very important to understand the occurrence of a famine: even though different shocks can lead to famines, the political management of it is the main explanation of famine occurrence or prevention. As summarized by 4 The purpose of this section is a brief epistemology of famines explanation. See Sen(1981 [5] ) for broader explanation on the legal sources of food, the exchanges conditions, the mechanisms of entitlement failure and for a graphic presentation 6 Keen (1994 [20] :213): "the real root of famine may lie less in a lack of purchasing power within the market (although this will be one of the mechanisms of famine) than in a lack of lobbying power within national (and international) institutions" . Sen answers back the critiques (Drèze and Sen (1989) [9] , then Sen (1999) [7] ) with a theory of political regime determining famines occurrence.
A political theory of famines
Political regime and famines
Famines and Democracy In this section, we focus on the link between political variables and famines: this relation is the core of this paper's investigation. We want to test the assumption that political frame matters to manage shocks leading to famines. We first consider the classical political theory of famines, and then suggest a complementary view to Sen's theory. Sen ((2005) [21]:188) points out that "major famines do not occur in democracies, even when they are very poor". According to Sen (1999 [7] ), two strands support the incentives for democracy to act against famines: the nature of regime and the freedom of press. First, democracy does not mean a greater benevolence than autocratic regimes. It creates an environment of political competition, with a cycle of elections leading politicians to struggle for reelection. Then the government will pay attention to the general interest. Second, free press guarantees information access to the public. On one hand, free press provides useful informations to politicians. On the other hand, it compels government to act: transparency of information prevents famines concealing.
Empirical Support and Critiques Empirical supports of these theories are often case studies. Drèze (in Drèze and Sen (1991) [22] ) selects four examples of famines prevention in Africa to stress the efficiency and the relevance of early warning systems: Cape Verde, Kenya, Zimbabwe, Botswana support the demonstration. Sen only provides local evidence for his theories, through case studies, but he argues that "there has never been a famine in a functioning multiparty democracy" (Sen (1999) [7] ). Following Sen, Burchi (2011 [2] ) estimates the impact of democratic regimes on famine occurrence and mortality at an international scale, using a sample of low-income and emerging countries that are still likely to go through a famine. He uses the frame of public choice developed by Buchanan and Brennan (1980 [23] ) to show that democracies have more incentives to avoid famines. Running separate regressions on democracies and autocracies, he shows that democ-racies are by far more likely to avoid famines. Hence he confirms the validity of Sen's argument. the latter are more likely to target population that benefit from transfers, whereas democratic policies benefit a higher proportion of affected people. Rubin (2009 [26] ) is more skeptical about the possibility of a monocausal theory of famines. According to Rubin (2008 [27] ), there is no robust evidence of the impact of political regimes on famine A second argument might be stressed: economists study democracies to deal with institutional quality. As argued by Englebert (2000 [8] ), this focus of economists on democracy reveals a confusion between government and state. The government is "the particular occupants of executive office at any given time" (B. Gilley, 2002 [29] ). According to a classic definition, the state is "an organization with a comparative advantage in violence, extending over a geographic area whose boundaries are determined by its power to tax constituents" -North (1981 [30] Gilley (2002 [29] ), according to whom state is "the basic institutional and ideological structure of a political community". Importing the concept of state in a political economy of famines is particularly interesting focusing on Africa. African states generally have low state capacity. As Englebert writes: "in a nutshell, most African States fall short of the requirements for statehood. They may exist as juridical entities, but they lack "empirical statehood" " (Englebert 2000 [8] ). This observation follows Jackson and Rosberg (1982 [31] ) theory of African weak states.
Therefore, statehood quality is an interesting prism of analysis for Sub-Saharan Africa. It is also a way to politically differentiate African countries with a concept differing from political regime, relating to political history and to social environment of a country.
State legitimacy and famines
The theoretical grounding of state legitimacy and its impact on famines Following Englebert (2000 [8] ), we focus on one particular dimension of states, that is the link between state as a structure and society as a whole of individuals. This idea is defined by the concept of state legitimacy. The concept has been used and developed for decades (see Bratton and Chang (2006 [32] ) for a review). Here, we consider legitimacy as following: "a state is more legitimate the more that it is treated by its citizens as rightfully holding and exercising political power." (Gilley 2006 [29]:500). "Legitimacy is an endorsement of the state by citizens at a moral or normative level".
The function of state legitimacy, as surveyed by Peter (2010 [33] ), gives lead to a political economy of famines based on consideration for state. First, legitimacy brings political authority and trust in state. This trust is the basis of a better ability of institutions to protect citizens. In deed, state legitimacy increases its power to act. However, this is not independent of a second feature of state legitimacy that is the respect of social contract, reflecting how close the state is to society. Third, state legitimacy decreases the risk of shocks leading to famine, especially the likelihood of civil wars: trust in institutions build peace (Blattman and Miguel (2010) [34] ). These channels might be considered as independent of political regime. However, according to Bratton and Chang (2006 [32] ), we prefer an assumption of complementarity of state legitimacy and political regime, both variables building each other. The goal of this paper is to stress the interest of state legitimacy as an institutional variable, but not against political regimes.
How to measure State Legitimacy There are three major ways to measure state legitimacy (see Gaus (2011) [35] To the best of our knowledge, Englebert (2000 [8] ) is the only one testing the relevance of state legitimacy for economical issues. Empirically, Englebert (2000 [8] ) provides evidences of the interest of state capacity to explain cross-country variations.
Concerning the introduction of state in a political economy of famines, an estimation is provided by Plumper and Neumayer (2009 [1] ). However, they use gross national product of state as a proxy for state capacity: hence the data refers more to an economical power of states than to its effectiveness. Our study is the first to introduce statehood consideration in an economic analysis of famines, and the first to use Englebert's database in economic literature. These data are computed from many different sources and are the most accurate and the largest available. We use both count of deaths and count of people affected 6 to generate a dummy variable:
each time at least one people is affected by famine, we define the event as a famine. First, famine occurrence is a dummy variable by country and by year : 126 famines occurred during the period.
The second dependent variable is the number of years of famine during the period.
Institutional variables on statehood and political regimes are computed from two bases. Englebert provides a dataset on state legitimacy. These variables do not vary during the period.
Vertical legitimacy's computation is presented in figure 1 . Horizontal legitimacy variable is equal to 1 minus the percentage of a country's population belonging to an ethnic group that was divided into, at least, two countries, after the decolonization. The types of regime is provided by Polity IV data base. Polity IV is a project on political regime characteristics, founded by Ted Gurr and directed by Monty G. Marshall. According to the Code book, the interest of this base is " that it examines concomitant qualities of democratic and autocratic authority in governing institutions, rather than discreet and mutually exclusive forms of governance". Interaction variables of shocks and institutions are computed from dummy for horizontal legitimacy -the dummy is equal to one if the variable is superior or equal to 75% 7 -and for democracy -the dummy equals 1 when the index
5
Countries of the sample are: Angola, Benin, Botswana, Burkina Faso, Burundi, Cameroon, Central African Republic, Chad, Congo (former Congo Brazzaville), Democratic Republic of Congo (former Congo Kinchasa), Cote d'Ivoire, Eritrea, Ethiopia, Ghana, Guinea, Kenya, Lesotho, Liberia, Madagascar, Malawi, Mali, Mauritania, Mozambique, Namibia, Niger, Nigeria, Senegal, Somalia, South Africa, Sudan, Swaziland, Tanzania, Togo, Uganda, Zambia, Zimbabwe.
6
People affected are "people requiring immediate assistance during a period of emergency; it can also include displaced or evacuated people.", according to EM-DAT glossary.
is superior or equal to 5 8 . In deed, theses interaction variables describes the reactions to a shock differentiated by the fact that the government is democratic and by the fact that state is horizontal legitimate.
The other interest variables are variables of negative shocks : droughts and war, that are commonly considered as determinants of famines 9 . To define drought, we use the National Rainfall
Index, that is the national average of the total annual precipitation weighted by its long-term average, computed by the United Nations Divisions for Sustainable Development. We check its robustness with an index that is richer but available for a smaller sample Palmer Drought Severity Index (PDSI) 10 . This index is an algorithm of soil moisture, and is computed using precipitation and temperature data, as well as the local Available Water Content (AWC) of the soil 11 . We derive two notions of drought. The "National Rainfall Drought" is computed from a standardized anomaly index for the country i at year j, and µ and σ the mean and the standard errors of the National Rainfall Index (NRI).
There is a drought when SAI i,j < −1. Similarly, a standardized anomaly index is computed for the Palmer index. [37] argues, level of precipitation is not efficient to measure drought.
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This dataset has been computed by Couttenier and Soubeyran (2010) [38] 3.1.2 Summary statistics Table 3 Table 5 provides correlation between the political concepts. Obviously, the variables are close by subgroups refering to the same political concept, political regime on one hand, statehood on the other hand, but they are not highly correlated with the other type of institutional variable. Hence, this is a first evidence of a room for a political economy of famines taking account of statehood quality. 
An estimation of famine occurrence
Empirical design: logit with panel data
Our first goal is to measure the impact of political variable on the likelihood of famines occurrence.
Controlling for shocks increasing the likelihood of famines and for income increasing entitlement, we focus on the political variables, and their interaction with shocks variables.
Results
The results of a logit regression on famine occurrence is presented table 3. Two types of robustness controls are used: robust standard errors for each regression, and country fixed effects (columns (2), (4) and (6)). The significant coefficients of the regression have the expected signs and interesting magnitudes. Per capita income has no impact on famine occurrence. The level of precipitation has a negative impact on famine occurrence: the coefficient is significant at 99 percent confidence and doesn't vary with the addition of new variables. A famine is more likely to occur when there is a civil war the same year at 90 percent confidence (columns (1) and (5)). Vertical legitimacy has a highly negative impact on famine occurrence, taking acount of country fixed effects. Even though non significant, we observe a negative impact of the quality of political regime on famine occurrence. The impact of political variables on famines when a civil war occurs has the expected negative sign, although non significant.
However, we suspect endogeneity of the civil war variable. Although omitted variable might lead to a correlation between error term and civil war, the main factor of endogeneity here is simultaneity of famines and civil wars. Some authors argue that there are "civil war famines" (Devereux and Howe (2002) [15] ), but the contrary is also likely: famines might lead to famines riots, that can degenerate into civil wars. Hence, we use an instrumental variable, the lagged civil war. Lagged civil war is a good instrument, because of a hight correlation with present civil war, and no correlation with famines 13 . We estimate the model with this lagged variable ( Table 7) and we run Hausman tests on each regression to compare the instrumental regression to the previous. Except for the first equation (column (1)) run without country fixed effect, we find that civil war is exogenous : the
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To check the interest of this standard instrument in panel regression, we run two regressions. First, civil war is higly correlated with lagged civil war: the logit coefficient is 3.510 with a high Z-score 17.79. Second, lagged civil war doesn't explain famines: the logit run on lagged civil wars is not globally significant. However, further tests are run after the regressions.
model with an instrument is also consistent, and the H 0 assumption of non systematic difference between IV and regular model is satisfied.
This first empirical investigation provides evidences for the analysis, but the global significance of the model is disappointing. Some trends, due to the nature of the sample (panel data) may be hidden with a linear model.
The same model is estimated with a logit on panel data, on Table 8 . Signs and magnitude of estimated coefficients are similar to previous estimation. The level of precipitation is still significant and negative with the same magnitude than previously. Signs and magnitude of coefficients are similar using palmer index instead of National Rainfall Index, however non globally significant (see table 16 ). A famine is still more likely to occur during a civil war. The coefficients associated to state legitimacy are significantly negative taking account of country fixed effects. Even though non significant, the coefficient associated to political regime is also negative : increasing by one the index of good quality of regime decreases the likelihood of famine. Interaction variable are non significant, but have the expected sign, except for the interaction of civil war and horizontal legitimacy. However, the z-scores associated are so low that we can't conclude.
Like in previous estimation, we suspect endogeneity of the civil war variable. We estimate the model with lagged civil war (table 9) and we observe the same negative effect of National Rainfall Index and civil wars on famine occurrence. Political variables are less certain. When asymptotic assumption is filled out, Hausman test have low chi2 scores, except for the last specification (column 7). Therefore, the regular model is consistent as well : civil war is considered as exogenous.
Adding a dynamic dimension: accumulating famines
Empirical design and interest
As each of the state went throught at least one famine during the 1980-2005 period, the role of political variable might be lowered considering the unique event of a famine occurring. Hence, we use a second variable of interest, more likely to represent the intensity of famine risk. This section focusses on the repetition and cumulation of events, with an other way to measure famines. A count variable is created: the accumulation of famines during the selected period . The interpretation is as follows: controlling for shocks, political variables might impact this count. A more legitimate state is less likely to go through a large number of famine across years. Logit on panel data, equal correlation specification. 
Per Capita Income Logit on panel data, equal correlation specification.
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Because it is a count variable, we use count models to estimate the impact of political variables.
Results
The distribution of the count variable helps choosing the best model. Poisson regression has one strong assumption, the equality of mean and variance λ. Statistically, the count varies from 0 to 10, with a 1.88 mean and a 3. Because of this overdispersion of data we run a negative binomial regression 14 , presented table 10. It is more likely to fit the data. Two types of robustness controls are used: robust standard errors for each regression and country fixed effects ((2), (4) and (6)). As expected, shocks variables have a negative impact on famines: lower precipitations or a civil war during one year increases the number of years of famines. The direct effect of state legitimacy is significantly negative and have a higher magnitude than the shocks variables. Surprisingly, political regime quality has a positive coefficient, but its interaction with shocks remains negative and of higher magnitude than the direct effect: hence, we can say that a political regime is not in itself a good factor of prevention of famine, but acts positively when there is a shock. We check civil war endogeneity running a model with lagged civil wars (table 11) . Hausman tests have different behaviors. Some are weakly positive (column 1 and 3), some are strongly positive but related to a non convergent estimation (column 2), or strongly negative (columns 4 and 6), meaning that the model fitted fails to meet asymptotic assumption. These outcomes invite us to stay cautious with the results. Moreover, the panel dimension is not taken into account.
Therefore we run a negative binomial regression for panel data (table 12) . Results hold with this
14
Results of a Poisson regression are available upon request and present the same results. has the same magnitude with opposite sign : the effect of a civil war is cancelled when the state is horizontal legitimate. Surprisingly, the coefficient associated to democracy is positive. Nevertheless, this effect is ten times lower than its association with civil war. We explain the positive coefficient of vertical legitimacy by the fact that Ethiopia, that is vertical legitimate, is also the country that went through the greater number of years of famines -9-during the period. 
Per Capita Income A dispersed probabilities test doesn't help to choose the model. However, as the results are similar in sign, magnitude and significance, the interpretation helds.
Temporal autocorrelation
One last issue is the existence of temporal autocorrelation: health crisis increases the vulnerability of a country. We run an Arellano-Bond estimation on the number of years of famines, with different lags. Table 15 shows the results. A striking fact is the correlation between dependent variable and its lagged values, from the first to the third -more lags doesn't improve the quality of the results. Despite this result, the interpretation of the results is quite the same than that of previous estimations. National Rainfall Index still has a negative effect on the number of years of famines.
Per capita income, even with this dynamic consideration, have no impact on the number of years of famines. The positive effect of civil war on the number of years of famine is more uncertain, however non significant. When significant, institutional quality variable decreases the number of years of famine: when there is a civil war, taking account of the country history, vertical legitimacy of the state decreases the likelihood of a new famine occurrence. This effect is the same, however non significant, for democracy index.
Hence, whatever the empirical strategy, institutional variables matter and have a significant impact on the occurrence and the intensity of famines. 
(8) 
